Objective: To study the food pattern of stunted and nonstunted, obese and nonobese individuals in a very-low-income population. Design: A household survey. Setting: Slum set up by the 'Homeless Movement', city of Maceió (Alagoas), Brazil. Subjects and methods: A total of 532 adults classified by sex, stature (Zr and Z 4 À2s.d. of the NCHS curves), and body mass index (BMI) were compared using the following variables: waist circumference, waist-hip circumference ratio (W/H), percentage body fat (skinfold thickness and bioelectrical impedance), and food intake (24-h recall). Results: The prevalence of stunting was 22.6%. In all, 30% of the stunted subjects were overweight or obese, compared with 23% for the nonstunted individuals (Po0.05). In women, logistic regression analysis showed a strong association among weight, abdominal fat, and stunting (r ¼ 0.81). No significant differences were observed in the values of W/H or in the qualitative menu of the different categories. Energy intake was below the RDA figures (about 63%). There was similarity among the groups regarding the proportion of macronutrients, except for the fact that stunted obese women ingested less fat and protein than nonstunted obese women. Stunted obese individuals consumed less energy (5962 kJ) than the population as a whole (6213 kJ), an amount far lower than their average needs, which were calculated on the basis of their shorter stature (8109 kJ). Conclusion: The observed energy consumption seems compatible with the panorama of undernutrition present in the population, but it does not explain the high prevalence of obesity detected.
Introduction
Within the context of an epidemiological transition, developing countries have experienced changes in the eating habits of individuals because of modifications in economic, social, demographic, and health structures. This process has been denominated 'nutrition transition' (Monteiro et al, 1995; Popkin, 1998; Sawaya, 1998) . In many of the countries in which undernutrition has always been a major public health problem, the prevalence of obesity has become ever more intense, even in the lowest-income population groups (Florêncio, 1998) . Within such a context, the prevalence of obesity in the Northeast of Brazil, its poorest region, climbed from 5% in 1989 to 8.3% in 1997 (Monteiro & Conde, 1999) .
According to some authors, only extremely poor societies seem to be naturally and consistently safe from obesity (Monteiro et al, 1995) . Even modest levels of wealth, such as those seen in Latin America, already point to an increase in obesity and, as a result, to an alteration in the morbiditymortality profile associated with it (Martorell et al, 1998; Popkin, 1998) . Nonetheless, we have observed the coexistence of high levels of undernutrition and obesity in adult populations living in very-low-income communities and in squalid surroundings in the Northeast of Brazil (Florêncio et al, 2001) .
The features of obesity may differ between the poorest and the richest individuals in the same country or between poor and rich individuals in developing countries. According to the 'thrifty phenotype' hypothesis, individuals both poor and obese could have developed a highly efficient mechanism of metabolic adaptation in the use of energy (Hales & Barker, 1992) . Several papers have shown that childhood undernutrition might predispose to obesity in adult life, with reports of a statistical association between stunting and obesity (Sawaya et al, 1995; Popkin et al, 1996; VelasquezMelendez et al, 1999; Sichieri et al, 2000) .
The pioneering studies conducted by Villermeé (Tanner, 1981) demonstrated that both health and stature are partially determined by how civilized a society is. A progressive increase in height has been observed in a number of developed nations since the middle of the 20th century (Floud, 1989) . Some authors in Brazil have studied this trend, and its significance to the course taken by social advancement in the country. Within such a context, the height of Brazilians has been shown to vary in accordance with geographical areas and the different social classes (Monteiro et al, 1992) . The height of Brazilian adolescents increased by 8 cm between 1975 and 1989, but it still remains 10 cm below the average height for US adolescents (INAN, 1991) .
The interruption or reversal of this positive trend in growth in the 20th century has been detected only in situations of persistent and grave deterioration in living conditions (Waterlow, 1988) , as it is generally supposed to be the case in many areas in the Northeast of Brazil. A study with a very-low-income population in the city of Maceió , in the Northeast of Brazil, detected stunting in 22.6% of adults (2s.d. below the NCHS standard) (Florêncio et al, 2001) . Similar data were found in Africa and India (Billewiez & McGregor, 1982; Satyanarayana et al, 1989) . The environmental component, more than the genetic component, was obviously the major determiner of this condition.
As to the increase in the prevalence of obesity, some authors believe it to be due, in part, to a change in the eating habits of the populations. Câmara Cascudo (1983) regarded these eating habits to be an extension of culinary practices, which then became customs and thus differentiated social classes, regions, cities, and countries. These eating habits have become increasingly more homogeneous. Marked changes in diet structure in different societies have been demonstrated, and there seems to be no doubt that these changes have played a major role in forging a true obesity epidemic. According to Popkin (2001) , the world advances toward high levels of fat and sugar consumption, the socalled 'Western diet'. Nonetheless, there is still controversy as to the primary reasons why some individuals become obese whereas others on apparently similar diets do not (Sawaya, 1998; Willett, 1998a; Hoffman et al, 2000; Sichieri, 2000) .
Eating habits and their influence upon the development of obesity have been the object of study by several researchers in Brazil (Sawaya et al, 1995; Sichieri, 1998; Monteiro & Conde, 1999) . However, very little or virtually nothing is known about eating habits in the Northeast of Brazil and their contribution to the development of obesity. There are approximately 49 million inhabitants in the Northeast, 52% of whom live below the poverty line (monthly income rUS$25 per capita) (World Bank, 1991) , with roughly 32% of the women being overweight (INAN, 1991) .
The exodus from the countryside to cities is a growing phenomenon in Brazil. Today, there are some 40 million people living on the outskirts of large metropolises, where public service infrastructure is inadequate (60% of them are in the Northeast of the country). Alagoas, the poorest of the nine northeastern states, with a population estimated at 2.8 million inhabitants, has the highest rates of infant mortality (68.4/1000 live births) and illiteracy (33% of those over 7 y of age) (Fundação IBGE, 2001) . Such a situation has encouraged the establishment of social movements that fight for better living conditions. One of these organizations is the 'Homeless Movement', whose main tactic is to camp out on public urban land, setting up slums where they manage to survive until they gain definitive legal possession of that particular plot of land. In 1997, in the city of Maceió (capital of Alagoas), a large number of families taking part in the aforementioned movement set up camp on a piece of land adjoining the Federal University of Alagoas. Definitive legal possession of the area was granted in 2001. However, the environmental, social, and economic characteristics are as precarious as they were before, and public service infrastructure has remained scant within the slum, unaltered since the time it was just an encampment. There are 1247 people living on the premises in 315 shanties.
This study aims to investigate whether stunting, a marker for undernutrition in early life, would be associated with obesity and eating habits.
Subjects and methods
All 532 adults (age Z 18 y) living in the slum were included in the survey, of whom 43% were men and 57% women (pregnant ones excluded). Socioeconomic data were obtained by means of home interviews using specific and previously tested questionnaires.
Gathering everyone was the procedure used to collect their anthropometric measures in the community itself. With the participants wearing light clothes, their weight was measured using an electronic scale (Filizola T ) with a 150-kg capacity (precision to the nearest 100 g). We measured the stature of barefoot individuals using a stadiometer with a nonextendible measuring tape accurate to the nearest 0.1 cm. The nutritional status of adults was determined using the body mass index (BMI): underweight, BMI o20 kg/ m 2 ; normal, 20ZBMIo25 kg/m 2 ; overweight/obesity, BMI Z25 kg/m 2 (Garrow & Webster, 1985) . For the definition of height deficit, the chosen cutoff point was ZrÀ2s.d. of the NCHS distribution (INAN, 1991) . Participants were standing when waist and hip circumference were measured using a nonextendible measuring tape. The waist measure was taken precisely halfway between the margin of the lowest rib and the iliac crest. The hip was measured at the point yielding the maximum circumference over the buttocks. The cutoff points indicative of android obesity were, using the waist-hip circumference ratio (W/H), 0.8 cm for women and 0.95 cm for men (WHO, 1995) . A waist circumference of 94 cm for men and 80 cm for women (WHO, 1995) was the cutoff point used in determining the risk of metabolic complications associated with obesity. The percentage body fat (%fat) in the individual was determined using the technique of skinfold thickness measurements and the leg-to-leg BIA system.
The skinfold thickness measures taken were those used in the equation of Womersley and Durnin (1977) : triceps, biceps, subscapular, and suprailiac. We made use of the Lange Skinfold caliper. The choice of technique and the determination of anatomical sites were based on the recommendations of Frisancho (1990) .
The Tanita Body Fat Analyzer (model TBF-300; Tanita Corporation of America Inc., Arlington Heights, IL, USA), which employs an alternating current of 800 mA and 50-MHz frequency, transmitted to the individual through the feet, was used in the taking of BIA measurements. Percentage body fat was estimated by using the equation of Brozek et al (1963) .
The dietary recall inquiry was applied to all individuals, on any given day, to provide information on the respondents' food intake during a single 24-h period.
Anthropometric data referring to waist and hip circumference, skinfolds, and bioimpedance were obtained from a composite sampling that included 115 individuals, statistically screened and picked in a simple draw, so as to contain men and women from the different categories found in the anthropometric study: stunted and nonstunted; obese, average weight, or undernourished. Using the same sample, the dietary inquiry was duplicated to involve 3 days of the week, one of them being a Saturday or a Sunday.
To make the quantifying of food easier, we used the Manual of Photographic Record for Dietary Inquiries by Zabotto et al (1996) , which illustrates the different servings, shown in grams and household measures.
Energy consumption of the population as a whole was compared to the numbers established for the recommended dietary allowances (RDAs) (NRC, 1989) , taking 10 878 and 8619 kJ as the mean values for men and women, respectively.
In order to weigh the different energy needs for the groups according to their stature, these needs were calculated for stunted and nonstunted individuals by using the definition of average stature. The figures obtained were employed to calculate the respective expected weights, based on median height for each gender. The ideal weight for height was used to estimate energy expenditure when calculating basal metabolism. Since there is no standardized methodology for estimating the energy requirements in undernourished or overweight individuals, these requirements were adjusted to the normal weight for height. For these calculations, the defining parameter for ideal weight was BMI equal to 22.5 kg/m 2 , a number considered to be the normality mean by WHO (1995) . Having thus established the expected weight, its value was used in the equation FAO/WHO/UN (1985) , adjusting the constants originally presented according to the respective arithmetic mean values for the different age groups (18-30 and 31-60 y): women : 0:04815Âweight ðkgÞ þ 2:7867 men : 0:0557Âweight ðkgÞ þ 3:2745
The result obtained was multiplied by an 'activity factor' of 1.4, compatible, according to the FAO/WHO/UN (1985), with a light activity pattern, which was expected in a sedentary population (Briefel et al, 1995) .
All data were collected by three properly trained and supervised nutritionists. The study was approved by the Ethics Committee of the Federal University of São Paulo and by the Ethics Committee of the Federal University of Alagoas. It was conducted in accordance with the Declaration of Helsinki.
The socioeconomic condition of the families was assessed using the SPSS 6.0 software (SPSS Inc., Chicago, IL, USA). The nutritional status of the individuals was evaluated using Epi-Info 2000 (Centers for Disease Control and Prevention (CDC), Atlanta, GA, USA). Anthropometric data for waist and hip circumference, skinfold thickness, bioelectrical impedance, and 3-day dietary recall were sampled through stratification in 'N', following the recommendations of Malleta (1988) .
Statistical analysis
Student's nonpaired 't'-test, variance analysis (ANOVA), and multiple regression analysis were used to compare nutritional status, body composition, and eating habits. Differences were deemed significant when Po0.05. The results of the logistical regression analysis were evaluated based on the odds ratio. The significance of these same results was verified with the confidence interval (95%).
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Results Table 1 shows the socioeconomic conditions of the population studied. The mean family income was US$1.30/day. Most shacks used plastic on the walls and roof, had no flooring, and were single-roomed. Most of them had no water supply, and people drew water from a makeshift faucet connected to the public water distribution system. The tap was located at the entrance of the slum. The shacks lacked appropriate storage tanks or receptacles. The dwellers made use of all sorts of containers. The likelihood of contamination of the water in its collection, carrying, and storage led us to believe that the quality of the water was indeed poor. No bathrooms were seen in roughly any of the dwellings, and the excrements were thrown out into the open. The employment rate in the slum was very low, and most people 7 y of age and older were illiterate.
Stunting was present in 22.6% of the subjects (22.7% of the men; 22.4% of the women). Overweight or obesity was present in 30% of the stunted individuals (34.9% of the women; 24.6% of the men) and in 23% of the nonstunted individuals (Po0.05). There was a statistically significant difference in the prevalence of overweight or obesity between stunted and nonstunted men: 24.6 vs 14.9%, respectively. Such a difference was also seen in women (34.9 vs 31.2%), which was also statistically significant (Table 2) .
Variance and multiple regression analysis showed no statistical association between nutritional status in women and socioeconomic variables, although a positive association between BMI and per capita income was found in men (Po0.001). Table 3 presents the anthropometric characteristics of the population, according to gender, stature, and nutritional classification (BMI).
Logistic regression analysis comprising stature, body weight, and waist circumference showed that weight gain, abdominal fat, and low stature were strongly associated in women (r ¼ 0.81). For stunted men, this number was 0.68. On the other hand, no significant differences were observed in the values of W/H. The three obesity indicators (BMI, skinfold thickness, and bioelectrical impedance) showed concordant results (r ¼ 0.80).
The percentage body fat in stunted obese men was 21 and 22% when the skinfold thickness and the bioelectrical Obesity, stunting and food pattern T T Florêncio et al impedance methods were employed. The numbers for men who were obese, but not stunted, were 23 and 22%. Stunted obese women had a percentage body fat of 36% when the skinfold method was used, and 35% when bioelectrical impedance was employed. Nonstunted obese women had a percentage body fat of 36% when either method was used.
The results found in the 1-day dietary inquiry did not statistically differ from those obtained with the 3-day inquiry. Thus, only the results obtained in the former inquiry were to be presented, for it comprises all the individuals in the population surveyed.
As a whole, the usual diet of the population was quite unvarying, basically made up of coffee with sugar, bread and margarine, beans and rice, stewed chicken, maize flour couscous, and chicken eggs. There were no differences among the groups (Table 4) .
Generally speaking, the average energy intake of the population was below the RDAs, 66% for men and 60% for women. When taking stature into consideration, the adequacy in energy consumption for nonstunted individuals was 78%, and for stunted individuals the figure was 70% (Table 5 ).
The energy intake observed in the different groups (Table 5 ; Figure 1 ) did not vary in line with BMI, except for the nonstunted obese women, whose energy consumption was significantly higher than that of either normal or undernourished women (Po0.01). A propensity towards a lower energy consumption was seen among stunted undernourished men (Po0.07).
The distribution of macronutrients according to their contribution to the total energy intake of the population was as follows: 18% protein, 58% carbohydrates, and 24% lipids (Table 6) . On the whole, the figures for all subgroups were similar to the ones shown above.
With regard to the intake of macronutrients, there was similarity among the several groups, except for the fact that stunted obese women ingested a statistically lower amount of fat and protein than nonstunted obese women.
Discussion
Stature and socioeconomic condition The population (men and women) in this study becomes quite uniform with respect to age group, race, schooling, and income, therefore reducing the likelihood of confounding factors and making the direct comparison among the variables in the study feasible. The families live in infrahuman conditions; most houses are built of plastic and have a single room. Children and adults sleep together and the houses lack bathrooms. Excrement is cast off into the outdoor area around the shacks, leading to a proliferation of flies and mosquitoes, and rendering everyone more susceptible to infectious and parasitic diseases. The average family income is very low, less than what would be needed to preclude lack of food (Viacava et al, 1983) . The absence of refrigerators makes things worse. The inability to store perishable goods partly accounts for the low consumption of fruit and vegetables.
So unfavorable were the living conditions that undernutrition was present in about 19% of the adults and short stature in 22.6%. Such undernutrition would be associated with the current living conditions, whereas short stature clearly represents an irreversible sequela resulting from nutritional deprivation in the early life of those individuals.
Adult stature is a marker of early nutrition, as well as a consequence of maternal stature and maternal nutrition during pregnancy (Ravelli et al. 1976; Barker et al, 1993; Ruel et al, 1996) . The prevalence of undernutrition reported here is higher than that found in the Northeast in 1989 (National Health and Nutrition Survey F PNSN) (INAN, 1991) , approaching the figures seen in populations in war zones (Waterlow, 1988) .
Even so, the prevalence of overweight/obesity in this study looms as the most relevant nutritional problem, affecting 33% of the women and 19.5% of the men. Among the stunted individuals, 30% were overweight or obese, and 16.3% undernourished. Our data are consistent with recent studies, which place stunting as a predominant risk factor for obesity, cardiovascular diseases, and diabetes (Barker, 1994; Popkin et al, 1996; Sawaya, 1998) .
Stature and body composition
The limitations on the use of BMI as an indicator of obesity have been widely recognized (Garn et al, 1986) . Therefore, the association between stature and obesity was also tested using the percentage body fat determined through the skinfold thickness and bioelectrical impedance techniques. 
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The linear regression test applied to the results showed a strong relation between BMI and the other methods employed towards assessing body composition. When waist circumference was the indicator, stunting was more strongly associated with abdominal fat in women than in men. On the other hand, such association was not seen when using W/H, possibly because of the predominance of black individuals, herein represented by the 'mulatto', whose gluteal structure is characteristically larger; thus offsetting a possible increase in abdominal circumference (Câmara Cascudo, 1983) .
The waist-hip circumference ratio has been the most extensively assessed anthropometric measure in epidemiological studies aimed at determining body fat distribution. However, waist circumference has proven to be the best indicator in adults, since it does not seem to be influenced by gender, race, or the degree of obesity (Lemieux et al, 1996) .
Data from two previous studies in Brazil revealed that there is an association between stunting and abdominal obesity in women, but not in men (Velasquez-Melendez et al, 1999; Sichieri, 2000) . The same was observed by Bénefice et al. (2001) when studying Senegalese adolescent girls, blaming this fact on complex interactions involving sexual steroids, cortisol, insulin, and growth hormone, although such interactions remain unclear.
Stature and energy consumption
There is many a difficulty in assessing nutrient consumption, ranging from the selection of the method of inquiry to the determination of nutritional needs, not forgetting the chemical composition tables of food.
The food consumption of the population was studied by using the 24-h dietary recall and, in a subsample, the 3-day inquiry. It is known that when the goal is to rank population groups, and not individuals, according to food intake, a single recall allows for a very adequate evaluation, as the variability among individuals in a group makes the mean intake of the group be the representation of the collective intake (Willett, 1998b) . Such a conjecture was amply confirmed in this study.
Energy expenditure was not assessed in the present study. It can be speculated that a rapid decline in energy expenditure related to shifts towards much less physically demanding occupations and sedentary leisure activities might account for part of the increase in the prevalence of obesity, according to Monteiro et al (2002) .
Another obstacle inherent to all methods is regarding the composition tables that turn food into nutrients. Philippi (1995) showed that there are disparities among the different food composition tables used in Brazil. For this reason, we decided to use a table developed in Brazil (EPM, 1995), but which is based on the North American chemical composition table of food issued by the Department of Agriculture of the United States (US Department, 1995).
The results obtained pointed to the nonexistence of qualitative differences in the food items consumed by either men or women in any of the categories assessed.
Energy intake in the population as a whole was below the RDAs. Even when considering the consumption of those subgroups who ingested the largest quantities of energy (nonstunted and obese men and women), and comparing it with the requirements calculated on the basis of their respective stature, the observed ingestion was below the recommended allowances: 87 and 86%, respectively. The mean energy intake of the individuals in our study (E6213 kJ) was below that reported in a population-based study comprising the whole Brazilian population (EN-DEF ¼ National Study of Family Expenditure), a study carried out in 1974/1975 , and in which the mean energy consumption was 8493 kJ (Fundação IBGE, 1977) . More recently, another population-based study (Hussain et al, 1994) found even higher numbers (10 878 kJ). Obesity, stunting and food pattern T T Florêncio et al
Energy consumption for stunted obese individuals was inferior to the mean intake of the population (5962 vs 6213 kJ), and below that calculated as necessary to meet the needs of such stunted individuals (8109 kJ).
With regard to macronutrients, the mean intake of protein was approximately 70 g (18.5% of TEV F total energy value), a figure higher than the RDAs. Such a figure is greater than those published in two national inquiries, ENDEF 1974 /1975 (Fundação IBGE, 1977 and POF (Family Budget Survey) (Fundação IBGE, 1999), 12.8 and 14.7%, respectively. It would be reasonable to suppose that this elevated protein intake might be leading to obesity. However, in groups of obese individuals, stunted and nonstunted, this percentage is around 18.8%, not unlike what is ingested by normal individuals.
Carbohydrates, which represent roughly 57% of calories ingested by the population, are found primarily in bread, corn flour, and white rice, all of them high glycemic level foods. As for lipids, their intake was about 25%, far below the mean American intake (38%) (NRC, 1989) , and even inferior to what was consumed by the Brazilian population at the time of the ENDEF (1977) (26%). These results resemble those obtained in the POF (Fundação IBGE, 1999) , specifically for the Northeastern region of Brazil (24.4%).
Fat intake could be traced mainly to protein-rich food, hydrogenated fat (margarine), and cooking oil. This population seems to have abandoned the practice of using pork fat, while not acquiring the habit of ingesting processed food, probably because of its low purchasing power.
Differences in the consumption of macronutrients between stunted and nonstunted individuals Men and women who were obese, but not stunted, ingested a larger number of calories than their nonobese counterparts. This difference was statistically significant in women. The protein intake did not differ for the nonobese individuals. The ingestion of carbohydrates in nonstunted obese individuals was lower than the national average (53.6 vs 58%), and that of stunted obese individuals was similar to the mean consumption in the Northeast of Brazil (61 vs 60.5%) (IBGE, 1999) . Insofar as fat intake is concerned, the men and women who were obese, but not stunted, ingested an average of 27% of TEV, a figure higher than that of the other subgroups in the study and above the mean fat intake in the Northeast of Brazil (24.4%), although close to the mean national intake (27.5%) (Fundação IBGE, 1999) .
Several authors (George et al, 1990; Klesges et al, 1992; Bray & Popkin, 1998) have found an association between the increase in adiposity in adults and a higher fat intake in populations of normal height in developed countries. Data from WHO (1990) , in an analysis about diet and its relation to chronic illnesses, point to a rise in fat consumption in the Brazilian diet parallel to the increase in BMI. Similar data were reported by Albala et al (2002) in a population-based study in Chile.
An entirely convincing explanation has not yet been offered as to how chronic undernutrition and, consequently, nutritional stunting promote an alteration in the process of fat oxidation, although some hypotheses have been put forth (Hoffman et al, 2000) . When balancing fat oxidation and storage, the nonoxidized fat must be stored. Thus, flaws in fat oxidation lead to a higher tendency towards storage, resulting in a greater accumulation of body fat in the long run. Hence, it is accepted that a diet rich in fat would contribute to an increase in weight because of an increment in fat tissue. Data from Sawaya et al (1997) support this hypothesis. These authors noted that stunted children gained weight at a faster rate when on diets richer in fat. Since previous fat consumption cannot be assessed, our cross-sectional study is not appropriate for supporting this hypothesis. Recently, however, a panel of experts concluded that fat in the diet might not be the dietetic basis that predisposes to obesity, as has been amply divulged (Willett, 1998a; Roberts et al, 1998) .
Our study did not reveal differences in fat intake for stunted and obese men and women, when compared to their normal or undernourished counterparts, although they all ingested fewer calories than their respective current recommendations. Therefore, it appears that the higher risk of obesity observed among stunted individuals cannot be explained by a higher fat intake.
Metabolic changes deriving from the adaptation to chronic undernutrition are also emphasized as culprits in the greater susceptibility to weight gain among these individuals. For instance, the lower concentration of the insulin-like growth factor I (IGF-I) is accompanied by a lower sensitivity of the hormone sensitive lipase to the lipolytic hormones. For this reason, any reduction in IGF-I may result in lower fat oxidation (Hussain et al, 1994) .
On the other hand, increased carbohydrate oxidation seems to occur parallel to a decrease in stored fat oxidation, possibly augmenting hunger in accordance with Flatt's (1995) regulation theory, which is based on the assumption that low glycemic levels would be a sign of hunger, spurring the individual to ingest somewhat more food.
Another view that has been gaining strength in the discussion about the factors that could elevate the risk of obesity in the population concerns the ingestion of high glycemic level food, which would raise energy intake and glycemia, thus raising the levels of insulin in the blood, which, in turn, would stimulate lipogenesis rather than lipolysis (Ludwig et al, 1999; McCrory et al, 1999) . This hypothesis is quite tempting in the case of populations with a high consumption of refined carbohydrates and a low ingestion of vegetables.
Final remarks
The dietary ingestion recorded herein seems compatible with the situation of undernutrition observed within the population. Still, it does not account for the high prevalence of Obesity, stunting and food pattern T T Florêncio et al obesity detected. Conversely, there seems to be a difference in the etiology of factors that cause stunted and nonstunted individuals living in underdeveloped and/or developing countries and regions to become obese.
We have now to question the role that physical activity plays in the context of these findings. In developing countries, according to some authors (Klesges et al, 1992; Atkin & Davies, 2000) , the poor who inhabit the periphery of large cities are predominantly rural, and their pattern of physical activity is characterized by agricultural labor and lengthy commuting. Would the current lifestyle represent such a great reduction in energy expenditure that, in spite of eating so little, these individuals are still becoming obese? If so, the reduction in physical activity would allow for a greater expression of energy conservation mechanisms found in undernourished individuals. The programming hypothesis states that these mechanisms, once established, tend to remain present throughout life.
On the other hand, the history of obesity in the studied population and the fact that the study is of a cross-sectional nature may help explain the prevalence of obesity, even with a very low food intake. As data collected on food intake more closely reflect the present intake, the obesity may have resulted from high food intake in the past (even before migrating to the study site). If the individual leads a sedentary lifestyle after migration, it may take longer to lose weight in spite of the present low food intake. Such aspects do call for further longitudinal studies, with the same population, in order to better shed light on the problem. However, studies conducted in developing countries in Asia, Africa, and Latin America, as is the case in Brazil (Albala et al, 2002; Monteiro et al, 2002) , have pointed to an increase in the prevalence of obesity in urban areas as opposed to rural areas, although the reverse is the case when it comes to undernutrition. Therefore, it would be highly unlikely to expect this population to have been obese prior to migrating to the urban center. Even so, further studies are deemed necessary to shed light upon the real causes that lead verylow-income populations to obesity.
